Objective: to identify factors that affect the decision of prescribing opioids for intubated and ventilated neonates Method: retrospective study of intubated and ventilated newborn infants for periods longer than one hour, admitted to the NICU from January 1995 to June 1997. During this period, 203 patients fulfilled inclusion criteria and data of 176 charts were reviewed. Charts were analyzed regarding demographic data, characteristics of analgesia and respiratory support, invasive procedures performed and clinical entities diagnosed during the period of mechanical ventilation. Discriminative analysis was used to understand factors that lead to opioid use by some of these patients.
Introduction
The studies developed in the 1990s demonstrated that a great number of healthcare professionals know that a neonate, even when premature, is able to feel pain similarly to, and even more intensely than adults and that several invasive procedures performed at intensive care units are painful, but, even so, pain relief measures are not frequently employed. 1, 2 According to Owens, 3 the pediatricians who routinely perform invasive procedures reduce their sensitivity by means of cognitive restructuring, becoming more skeptical about the subjective responses of pain and stress shown by children. The consequence of this psychological defense mechanism may be the lack of interest in the measures that aim at reducing stress and pain in neonates. In addition, there is also little knowledge about the nociceptive capacity of full-term and premature neonates, the existing myths about the utilization of analgesics in this age group, and the difficulty in evaluating pain in patients who cannot express it verbally.
Porter et al. 1 mention that doctors and nurses believe newborns feel more pain than adults and that procedures such as intubation, tracheal aspiration, insertion of a thoracic drain, circumcision, arterial, venous, capillary, or lumbar punctures, among others, are supposed to be moderately or very painful. However, environmental and/or pharmacological measures are not frequently used in these situations in NICU patients. Doctors, even though they recognize their own deficiencies, attribute the greatest flaws to the nursing staff. Simultaneously, nurses, even though they also recognize their deficiencies, blame doctors for inadequate pharmacological prescription. A similar situation is reported4 in another study, which evaluates the professional attitudes in procedures such as circumcisions, lumbar punctures, and postoperative procedures in neonatal surgeries, in which each professional group attributes the cause of pain and the greatest flaws in their therapeutics to other professionals and not to the ones of their own category. 4 It seems, therefore, that the difficulties for the adequate treatment of pain in newborns do not reside only in the lack of diagnostic and therapeutic options, but in how healthcare professionals make use of scientific knowledge about the presence, the diagnosis and the treatment of pain in their daily practice. 5 Having these considerations in mind, the present study aimed at identifying the factors that lead intensivists to prescribe opioid analgesia for intubated and ventilated newborn infants through a tracheal cannula.
Method
This is a retrospective study carried out through the analysis of medical charts of newborn infants admitted to the neonatal intensive care unit of Hospital São Paulo (HSP), between January 1995 and June 1997. The study was approved by the local Ethics and Research Committee.
The selection of the study period was based on the following factors: -theoretical knowledge of the team that assisted the newborn concerning the presence of pain and possible instruments for its evaluation through formal classes given by the Program of Residency and Specialization in Neonatology developed by the discipline of Neonatal Pediatrics of UNIFESP/EPM as from 1994;
-the fact that no specific protocol was used for the prescription of analgesia in high-risk patients; this prescription was under the responsibility of the team that assisted the patient at the neonatal intensive care unit.
The only criterion for the inclusion of a newborn in the study was the need for intubation through a tracheal cannula for a period equal to or longer than one hour regardless of birthweight and gestational age. The neonates were divided into two groups:
-with no analgesia (n = 79): intubated patients ventilated for a period longer than or equal to one hour who did not receive any dose of opioid during mechanical pulmonary ventilation;
-with analgesia (n = 97): intubated patients ventilated for a period longer than or equal to one hour who received one or more doses of opioid during the time they remained intubated and during mechanical pulmonary ventilation.
For the definition of the groups, occasional topic analgesia for specific procedures, such as thoracic drainage, was not taken into account; only the use of systemic analgesia with opioids was considered. Another factor that was not taken into consideration was the prescription of mechanical pulmonary ventilation or the cause of respiratory insufficiency for the inclusion or exclusion in the study.
In both groups, the following data from the newborns' medical charts were reviewed in an attempt to reach the objectives of the study: -Demographic data: year of birth, gestational age, birthweight, gender, adequacy of weight and gestational age 6 and Apgar score in the first and fifth minutes of life.
-Characteristics of analgesia: (in the group that received at least one dose of opioid during mechanical pulmonary ventilation): days of life at analgesia, kind of opioid used and its route of administration.
-Morbid entities diagnosed before and/or during mechanical ventilation: air leak syndrome; respiratory distress syndrome; meconium aspiration syndrome; persistent neonatal pulmonary hypertension; sepsis with or without positive blood culture; necrotizing enterocolitis; metabolic disorders; peri-intraventricular hemorrhage 7 and performance of surgical procedures. -Evolution: discharge from the hospital or in-hospital death.
The comparison between the groups with and without analgesia for the categorical variables was carried out through the chi-square test or Fisher's exact test, and for the numerical variables, through the Student's t-test when the distribution was normal, or through Mann-Whitney test when the data distribution did not follow the normal curve. In all tests, the null hypothesis rejection level was established as p = 0.05.
In order to understand the main numerical parameters that distinguish both groups (intubated newborns and those on mechanical ventilation) for a period longer than or equal to one hour, submitted or not to systemic analgesia with opioids, a single discriminative function was generated, which is expressed as follows:
In the equation, x refers to the studied variables and the coefficients represented by letter a refer to the correlation between each variable and the discriminative function. The values of a higher than 0.40, regardless of the signal, are considered important for the discrimination of the groups. All the statistical analysis was carried out through SPSS ® (version 8.0).
Results
From January 1995 to June 1997, 203 patients fulfilled the inclusion criteria and, among these, the medical charts of 176 neonates (87%) were reviewed; 79 were from the group without analgesia and 97 were from the group with analgesia. In relation to the year of birth, 27% of the patients that received analgesia were born in 1995; 39%, in 1996, and 34%, in 1997. Among those who were not submitted to analgesia, 37% were born in 1995, 40%, in 1996, and 23%, in 1997. Among the 27 patients whose charts were not reviewed, six (22%) were born in 1995, eight (30%), in 1996, and 13 (48%), in 1997. The average weight of this group of 27 newborns was 1,919 + 854 grams, ranging between 630 and 3,400 grams, and 10 (37%) of them died. Table 1 shows that the 176 babies included in the study averaged 33 weeks of gestational age; 78% of the newborns of the group with analgesia were premature infants and 86% of the ones who did not receive analgesia had a gestational age lower than 37 weeks. The neonates that received analgesia presented an average weight of 1,770 g, while the ones without analgesia weighed 1,578 g. Their distribution concerning gender, the frequency of adequate-for-age patients, and the Apgar score with one and five minutes were similar in both groups.
In the group with analgesia, the newborns averaged 2 days old at the beginning of analgesia, and were on pulmonary ventilation, on average, for one day when analgesia was prescribed. In relation to the notes on the medical charts about the prescription of analgesia, in 61 (63%) there was no description of the reason why the doctor prescribed analgesia, in 21 (22%) of the patients analgesia was prescribed due to patient's agitation, in nine (9%), analgesia was prescribed due to the performance of potentially painful procedures and in six (6%), because the neonates were in the postoperative period. No reference to the use of pain scales was made in any of the medical charts. Only five (5%) newborns received intermittent doses of opioids and, in those, only one dose of opioid was administered. The other 92 neonates (95%) received analgesics by continuous infusion for 188 + 231 hours. The most frequently used opioid was fentanyl (in 92 of the newborns) in the maximum mean dose of 2 µg/kg/minute, sporadically morphine (in two patients) and the association of both was used in three neonates. Table 2 shows that lung diseases predominate in patients with analgesia. In relation to the presence of other morbid entities in the neonatal period, we notice that sepsis was less frequent in the group with analgesia and necrotizing enterocolitis was diagnosed in 10% of the patients who received analgesia and in 2.5% of the group without analgesia. Peri-intraventricular hemorrhage of all types predominated in the group without analgesia; however, the ones with lower severity, types III and IV, occurred with similar frequency in both groups. Death was present in 51% of the newborns of the group with analgesia and in 22% of the patients without analgesia.
Concerning the variables related to mechanical pulmonary ventilation (Table 3) , we observed that the prescription of mechanical ventilation occurred on the first day of life. The neonates of the group with analgesia needed mechanical pulmonary ventilation for a longer period of time and presented more severe respiratory insufficiency, a fact that was evidenced by the initial values of mean airway pressure and the higher oxygenation rate in the patients who received analgesia. The newborns in both groups received, on average, seven capillary punctures until 48 hours after the beginning of mechanical pulmonary ventilation and between nine and 10 punctures until 72 hours. In terms of venous punctures there was no difference between the groups, and we noticed an average of one to two venous punctures per day in the patients on mechanical pulmonary ventilation. The neonates to whom at least one dose of opioid was administered were submitted to a number of arterial punctures until 48 hours and 72 hours, which was significantly higher than the numbers of the group without analgesia. The tracheal cannula of the patients in both groups was replaced, on average, once in the first 48 and 72 hours after the beginning of mechanical pulmonary ventilation. The number of lumbar punctures performed during the period of mechanical pulmonary ventilation was similar in both groups. The neonates who received analgesia remained for a longer period of time with peripheral venous access. Similarly, 15 newborns of the group with analgesia needed phlebotomy, compared to none in the other group. Finally the percentage of patients submitted to thoracic drainage was larger in the group with analgesia (Table 4) . It should be pointed out that among the 26 neonates submitted to thoracic drainage, 23 had air leak syndrome and in the other three the drainage was made during the surgical closure of the ductus arteriosus.
For the discrimination of the main numerical variables that identified each study group, the following selection criteria were adopted: -statistical significance: with this criterion we could choose the duration variables of mechanical pulmonary ventilation, mean airway pressure, and the oxygenation rate at the beginning of mechanical ventilation as well as the number of arterial punctures until 48 and until 72 hours of ventilation. The first of these variables was excluded in the first analysis because the authors considered that the duration of mechanical pulmonary ventilation was a consequence of the use of opioids, not an indicative factor for its use; -clinical importance: given the objectives of the present study we decided to verify if birthweight, gestational age and vitality right after birth exerted any influence on the decision to use analgesia or not. Besides, we were curious to know whether the number of potentially painful procedures was taken into account in the prescription of analgesics. Therefore, the researchers also included the number of capillary and venous punctures and the number of tracheal intubations performed until 48 and until 72 hours after the beginning of mechanical ventilation in the discriminative analysis. Therefore, the variables selected for the discriminative 
Discussion
The results obtained need to be carefully analyzed considering the limitations that are inherent to the methodology employed. The fact that this is a retrospective study, in which we investigated the prescription of analgesia in ventilated babies by the analysis of medical charts, certainly represents a potential bias. The retrospective design imposes limitations and may deflect the researchers' attention, leading them to look for the results they desire. At the same time, the information written on medical charts does not, by any means, provide a list of motivations that lead a doctor to prescribe a certain diagnostic or therapeutic procedure. Furthermore, one must take into consideration that the study comprised a period between 1995 and 1997 and that certain conditions may not correspond to clinical attitudes of more recent periods. Bearing these limitations in mind, we can discuss the results obtained.
We observed that most of the patients began mechanical pulmonary ventilation on the first day of life and that analgesia was prescribed in only 55% of these newborns, on average, on the day following the beginning of ventilation. In adults, analgesia with opioids is usually prescribed in practically all patients at the moment of intubation, and, in newborns, the literature shows that, at least until recently, analgesia was not prescribed and, when it was, this occurred empirically. 1, 4, 11 In other words, the conduct of neonatologists at the ICU studied, although it presented some advances, since more than half of the ventilated newborns received opioids, was still problematic, probably due to the difficulty in recognizing pain and to the fear of side effects of the pharmacological agents in the ventilated neonates, among other reasons. 11 The scales for evaluation of pain were not used in any patient. This happened even though these scales, specifically the Neonatal Facial Coding System (NFCS) and the Neonatal Infant Pain Scale (NIPS), have been scientifically investigated in the Unit since 1993. [12] [13] [14] This finding reinforces what has already been mentioned in the literature: there is a gap between the knowledge about the presence of pain in newborns and its possible repercussions and the pain relief practice in neonatal intensive care units. 11, 15, 16 Once the pain scales are not used, what did the doctors who took care of the ventilated babies write down on the medical charts when they began analgesia in our study? In 63% of the medical charts there are no notes, which may indicate that the reason must have been predominantly subjective. In the 36 medical charts in which the reason for analgesia was reported, in 58% the prescribed cause was patient's agitation. This finding coincides with a few reports in the literature, such as the ones written by Jones, 17 Pigeon, 18 and Howard, 19 among others, who described that agitation in an ill newborn was one of the pain indicators most frequently used by healthcare professionals. Thirteen patients of the group that received analgesia underwent some kind of surgery, but only in six the professionals who took care of them wrote down that the reason for the beginning of analgesia was postoperative care.
After this initial evaluation, once the pain scales are not used by healthcare professionals to evaluate the pain of mechanically ventilated newborns we decided to verify whether the clinical characteristics of the patients and the number of painful procedures performed had interfered in the decision of beginning analgesia. Therefore, we noticed that lung diseases predominated in the group that received systemic opioids. Similarly, the prescription of analgesia for newborns who were critically ill, unstable or who needed diagnostic and therapeutic procedures in order to survive is the most frequently confirmed in the literature. 15, 20 When we analyze the variables related to mechanical pulmonary ventilation, we observe that the time of implementation of mechanical ventilation was similar in both groups, but the time of permanence on ventilation was longer in the group that received analgesia. Very likely analgesia was more used in the more clinically unstable newborns and, naturally, they would have a more prolonged respiratory improvement. On the other hand, analgesia itself may not have allowed the fast decrease in ventilatory parameters. 21, 22 We also observed that the neonates who received systemic analgesia needed a greater mean pressure support and presented the worst oxygenation rates at the beginning of mechanical pulmonary ventilation. Again, the discussion of these results leads us to find out whether analgesia was prescribed because the newborns presented a respiratory condition that was more severe or the opioid, specifically fentanyl used in 95% of the patients who received analgesia, made the child's clinical situation more unstable. We know that fentanyl citrate triggers few cardiovascular adverse effects and its bolus injection can lead to muscle stiffness, especially in the chest cavity. 21, 22 However, no medical chart had any reference to this intercurrent event. Therefore it seems that analgesia with opioids was prescribed for those newborns with a more severe respiratory condition.
With regard to potentially painful procedures, the patients in both groups received, on average, 20 arterial, venous or capillary punctures in the first 24 hours of life and 24 punctures in the first 72 hours of life, not including the number of repeated procedures or procedures that were not written down on the medical charts. In other words, only in terms of routine diagnostic procedures, the newborns were submitted to eight to 10 painful events a day, which is inconsistent with the data published by Johnston. 23 We were interested in knowing whether a doctor would take into account the number of these events to decide if analgesia was necessary. In relation to the collection of arterial blood gas analyses, it seems that a greater number of punctures in the patients who received opioids is one more consequence of the greater frequency and severity of respiratory diseases in this group, rather than the motivation for the prescription of analgesics. In terms of thoracic drainage and phlebotomy, the same reasoning applies: the most unstable patients had greater need for these procedures and they were the ones in which analgesia with opioids was prescribed more frequently. Finally, the increased permanence of peripheral venous access in the group that received opioids is also due to the greater severity of their condition and, consequently, to the longer duration of life support measures, as well as a longer period of eating restriction. However, we cannot help but consider that the prolonged permanence of venous access has been triggered by the need for a gradual weaning from opioids. 21 Interestingly enough, half of the newborns of the group that received analgesia died, while one-fifth of the ones who did not receive opioids succumbed. Considering these data, the inevitable question is: did analgesia with opioids contributed to those deaths? We know that the careful utilization of fentanyl and/or morphine in critically ill newborns is safe and does not worsen the prognosis. 21, 22, 24 On the contrary, the use of systemic analgesia in mechanically ventilated neonates seems to protect them against death and/or intraventricular hemorrhage and/or periventricular leukomalacia. 25 It seems more probable, therefore, that opioid has been administered to more unstable patients who eventually died.
By considering these isolated findings, we decided to analyze them as a group to verify which ones really distinguished the group of neonates that received opioids from the group that did not receive them. For that reason, we decided to use a discriminative analysis. We did not perform a logistic regression analysis because this would provide us with the isolated association of each of the independent variables with the decision of using analgesia. We wanted to verify the group of variables that determined that a certain newborn would belong to the group that received or the group that did not receive opioids. When we tried to understand the results of the discriminative analysis, we observed that the variables that distinguished both groups were birthweight, gestational age, oxygenation rate, and the number of blood gas analyses performed in the first 72 hours of mechanical pulmonary ventilation. These variables can be classified into distinct groups: those related to the baby's maturity (weight and gestational age) and those related to his/her respiratory evolution (oxygenation rate and number of blood gas analyses until 72 hours after the beginning of mechanical ventilation).
In relation to the baby's aspect and maturity, we realized that the neonates who had heavier weight and higher gestational age belonged, more frequently, to the group that received analgesia. We may speculate that the team of professionals reacts more sensitively when a full-term newborn with normal birthweight is critically ill and needs mechanical ventilation. On the other hand, even when ill, the more mature newborns exhibit more frequent periods of struggle with the ventilator and agitation, making the doctors concerned about decreasing this agitation and synchronizing the respirator and the patient's respiration to diminish hypoxemia. These speculations coincide with a few data found in the literature, which clearly show that healthcare professionals tend to believe that the neonate feels more or less pain according to his/her gestational and postnatal age. 26, 27 In relation to the severity of the respiratory condition, our data indicate that health professionals, when they decided to use systemic analgesia, did not take into account the pain itself, but they considered the clinical instability shown by newborns instead. The statement above is justified by the fact that the patients who had higher oxygenation rates and the need for a greater number of arterial blood gas analyses in order to adjust ventilation therapy often belonged to the group that received opioids. On the one hand, it seems obvious that more unstable neonates are precisely those who need more invasive diagnostic and/or therapeutic procedures, and they are the ones in which pain and discomfort are constant and/or repetitive phenomena. On the other hand, less unstable patients may also be submitted to uncomfortable and/or painful procedures or may be liable to painful clinical situations. In these babies, the pain relief measures used by the doctors might not be adequate.
There is some evidence that the persistent and/or unremitting pain in the neonatal period would lead to the reorganization of the developing central nervous system and to the presence of sequelae that are apparent in childhood, adolescence and/or adult life. 28, 29 The lack of a systematized approach to the diagnosis of pain in newborns admitted to intensive care units favors the incorrect treatment of pain and the interference of subjective factors about the beginning and adequacy of systemic analgesia. 11, 30 Likewise, the evidence that the painful and repetitive stimuli to which mechanically ventilated newborns are undoubtedly exposed lead to short, medium and long-term consequences related to morbidity, mortality and problems with cognitive and behavioral development, show how worrying the results found in the present study are. According to Stevens, 2 it is the responsibility of health professionals, clinicians and researchers to develop, test and use the best possible methods to evaluate pain in all potentially painful situations and, therefore, provide the newborn with appropriate, effective, and humane care.
